A total of 898 group B streptococci isolated from a wide variety of human clinical sources from July 1967 through June 1972 were typed by the Lancefield precipitin test. Only 11% of the strains were nontypable. Twenty-six percent of' the group B strains were from respiratory sources, 22%/; were from cerebrospinal fluid (CSF) and blood, 13% were from the female genital tract, 12% were urine specimens, and the remaining 27% were from other varied sources. The clinical conditions reported for patients from whom these organisms were isolated included neonatal meningitis and sepsis, pharyngitis, urinary tract and female genital tract inf'ections, and various skin and wound infections. Seventy percent of the CSF and blood cultures from patients with meningitis or sepsis, or both, were type III, whereas the overall percentage of' this type was 32%c. All but three CSF isolates were f'rom patients under 2 years of age; the distribution of' CSF isolates appeared to be the same for both sexes. In contrast, group B streptococci were isolated more frequently from the blood of males than from the blood of females. There were twice as many blood cultures from patients under 2 years of age than from those that were older.
Group B streptococcus, an etiologic agent of bovine mastitis, was considered for many years only an occasional and opportunistic agent of' human disease (14, 30) . Over the last 27 years, however, it has been isolated with increasing frequency as the primary etiologic agent of a wide variety of' human pathological conditions, including neonatal sepsis and meningitis, omphalitis, septicemia, puerperal infections including septic abortion, urinary tract infections (UTI), endocarditis, pneumonia, empyema, abscesses, wound and skin infections, peritonitis, osteomyelitis, arthritis, and otitis media (3-5, 7-10, 15-19, 24-26, 31-33, 40 ). An etiologic role in pharyngitis has been suggested also (3, 7, 18) . In addition, this organism can cause infections associated with carcinoma, diabetes, tuberculosis, and other debilitating diseases (7, 8, 16, 30) . It is one of the few bacteria with a penchant for the pregnant woman and fetus; the other two are Vibrio fetus and Listeria monocvtogenes (5, 36) .
The role of' group B streptococci in neonatal meningitis and septicemia is of' particular concern because of' the poor prognosis of' this disease (4, 5, 8, 15 . 16, 18, 24-26, 31-33, 35. 40) : the mortality rate exceeds 60% in identif'ied cases (26, 27. 31) . The prevalence of group B streptococci is unknown for several reasons. There has been a shift in prevalence of etiologic agents in neonatal meningitis from group A streptococci before the advent of antibiotics to gram-negativ-e enterics in post-antibiotic years (26, 27, 31) . There have been both a lack of appreciation of' the pathogenicity of group B streptococci (10, 16) and the distinct possibility of misidentif'ication and misinterpretation of laboratory findings (3, 5. 36) . There have been the added difficulties of diagnosis and follow-up studies (42 Methods used for the preparation of antisera were described previously (38, 39) . The streptococci were extracted by the hot hydrochloric acid (HCl) method of Lancefield (34) . Capillary precipitin tests were done by placing the extracts above the antisera in 1.2-to 1.5-mm (outside diameter) capillaries for grouping the streptococci, and in 0.7-to 1.0-mm (outside diameter) capillaries for typing group B streptococci. Typing reactions were read within 5 to 10 min and after overnight incubation at room temperature (38) . This assured observation of reactions due to both polysaccharide (5-10 min) and protein (overnight) antigens at the time when precipitation for each was strongest. (4, 27) . Most agree that there is a need for rapid identification of the organism (23, 31, 36) in order to initiate specific therapy. McCracken (23) suggested that rapid sterilization of the CSF may improve the prognosis of meningitis both with respect to morbidity and mortality. Prompt clearance of gram-positive organisms, including group B streptococci, occurred after therapy, in contrast to the relatively slow clearance of gram-negative bacteria from the CSF. Prompt treatment of infants with septicemia is also indicated (26) .
-
The epidemiology of group B streptococcal meningitis and sepsis needs further study. Group B streptococci occur normally in the vagina, throat, and feces (4, 14, 16, 17) ; overall carrier rates were from 1% (17) to 10% (4). In the throat, these ranged from less than 1% (18) to 5% (14) , and in the genital tract of pregnant women, they ranged from 4.6% (11) to 9 to 12% (4, 33) . Infection of the neonate usually occurs via the mother (4, 5, 8, 15, 18, 32, 36) , although cross-infection has been suggested (11, 19, 40) . In the present study, all 15 pairs of isolates from mother and child were of the same type. In this respect, one might consider the infection endogenous. However, a sharp rise in incidence has occurred in some nurseries. One might wonder if these infections were epidemic or whether they were endogenous, either coincidental or due to conditions that lowered resistance. Also, hospital personnel may be a source of group B streptococci. Reported carrier rates range from 10% (35) to 31% (24) . Furthermore, disparate reports of the incidence of group B infection may indicate that there are endemic areas (33) . If so, these areas seem to be worldwide because the organism is the cause of increasing concern in the United States (e.g., 3, 8, 16, 24) , Great Britain (15, 32) , Canada (10), Germany (33) , the Netherlands (4), Czechoslovakia (18) , Scandinavia (19) , and France (5, 6) . Another possibility could be that different practices and standards of hygiene account for differences in carrier rates and in incidence of neonatal infection. Finally, the question of whether human infection can occur via bovine strains has not been answered satisfactorily (4, 7, 18, 28, 29) . This question cannot be answered on the basis of bacitracin disk susceptibility and type distribution, because bacitracin susceptibility varies and all types of group B streptococci occur among both human and bovine strains.
The type distribution of group B streptococci isolated from human infections has been useful, however. The preponderance of type III in neonatal meningitis and sepsis is unexplained. Butter and de Moor (4) reported a predominance of type Ia in the overall population (45%) and in infections (70-77%). The virulence of type Ia has been mentioned elsewhere (16, 17) as has its prevalence (8, 16 (38, 39) . It is interesting that, in our study, types Ia, Ib, and Ic comprised 45% of the strains from the respiratory tract, 39% of those from the female genital tract, and only 29% of the remaining strains. The overall percentage of these three types was 35%.
Recently, a study of neonatal infections in Colorado indicated that sepsis with an acute onset was primarily associated with "B I subtypes" (11, the types were not named), and that sepsis with a delayed onset was associated with a type III meningitis. It is worth mentioning that two of the eleven strains isolated from the latter group of patients were not typed. Baker et al. (1) found that five of seven strains (71%) from early-onset meningitis and 15 of 16 strains (94%) from late-onset meningitis were type III. These figures are quite similar to ours which were 75% and 88%, respectively. One might speculate that type Ia predominated in other reports because early-onset septicemia was being studied. The differences reported for predominant type may more closely reflect whether or not there is central nervous system (type III) or respiratory (types Ia, Ib, Ic) involvement rather than differences in age of onset, although the latter correlation may also be made secondarily since neonatal meningitis due to streptococci usually has a later onset than that due to, for example, gram-negative enterics (31) . Most of the CSF isolates in this study were from patients over a week old, all but three were from patients under 2 years of age (96%), and none of these isolates were type II. Similarly, two-thirds of the blood isolates were from patients under 2 years old.
The blood isolates were also predominately from males (64%), which is consistent with the 2: 1 predominance of males observed by Nyhan and Fousek (26) in their study of 106 infants with septicemia. The 69 CSF isolates from patients for whom the sex was specified were divided about equally between males and females. Our figure, 52% females, is similar to that of Baker et al. (1) but much lower than that of Barton et al. (2) , in whose study of 11 infants with group B meningitis, females outnumbered males 9:2. Other reports indicated a predominance of females among persons with group B infections other than those associated with pregnancy; the reports also indicated that the vagina could be an important reservoir of potential pathogens (3, 9) . There is the added possibility of venereal colonization of women whose husbands carry group B streptococci urethrally (11, 41) .
The present study indicates that typing group B streptococci is both useful and reliable, if care is taken in the production of antisera and interpretation of test results. The complexity of the antigens responsible for type specificity has been demonstrated (12, 21, 22, 38, 39) . For this reason, isolated colonies of strains of unknown type that give positive precipitin reactions with more than one antiserum should be picked and the bacteria subsequently extracted and retyped. This procedure distinguishes between, for example, a mixed culture of types Ia and lb and a pure culture of type Ic. Two types are occasionally isolated from a single clinical specimen. The type antigens are associated with virulence of the organism and type-specific antisera with protection in mice against the virulent strain (20) (21) (22) . Virulent strains occurred, however, for which no type antigen could be demonstrated (28) . Additional virulence factors as well as mechanisms of protection against them should be sought in future studies.
